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Abstract

I sometimes prefer manuals on paper to online references. Taking notes and writing down little hints is much
easier. That’s why I created this pdf version of the current node.js manual & documentation. However think
about nature and our environment before printing too many documents!

All the content is taken from the node.js homepage / its github repository.

I used pandoc to convert the .markdown files to .tex files. They were then converted into a .pdf file with
pdfLaTeX.

You can find the project on github.
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ABOUT THIS DOCUMENTATION

About this Documentation

The goal of this documentation is to comprehensively explain the Node.js API, both from a reference as well
as a conceptual point of view. Each section describes a built-in module or high-level concept.

Where appropriate, property types, method arguments, and the arguments provided to event handlers are
detailed in a list underneath the topic heading.

Every .html document has a corresponding . json document presenting the same information in a structured
manner. This feature is experimental, and added for the benefit of IDEs and other utilities that wish to do
programmatic things with the documentation.

Every .html and . json file is generated based on the corresponding .markdown file in the doc/api/ folder
in node’s source tree. The documentation is generated using the tools/doc/generate.js program. The
HTML template is located at doc/template.html.

Stability Index

Throughout the documentation, you will see indications of a section’s stability. The Node.js API is still
somewhat changing, and as it matures, certain parts are more reliable than others. Some are so proven, and
so relied upon, that they are unlikely to ever change at all. Others are brand new and experimental, or
known to be hazardous and in the process of being redesigned.

The stability indices are as follows:

Stability: O - Deprecated

This feature is known to be problematic, and changes are

planned. Do not rely on it. Use of the feature may cause warnings. Backwards
compatibility should not be expected.

Stability: 1 - Experimental

This feature was introduced recently, and may change

or be removed in future versions. Please try it out and provide feedback.

If it addresses a use-case that is important to you, tell the node core team.

Stability: 2 - Unstable

The API is in the process of settling, but has not yet had

sufficient real-world testing to be considered stable. Backwards-compatibility
will be maintained if reasonable.

Stability: 3 - Stable
The API has proven satisfactory, but cleanup in the underlying
code may cause minor changes. Backwards-compatibility is guaranteed.

Stability: 4 - API Frozen
This API has been tested extensively in production and is
unlikely to ever have to change.

Stability: 5 - Locked
Unless serious bugs are found, this code will not ever
change. Please do not suggest changes in this area; they will be refused.

JSON Output

Stability: 1 - Experimental

Every HTML file in the markdown has a corresponding JSON file with the same data.

This feature is new as of node v0.6.12. It is experimental.
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Synopsis

An example of a web server written with Node which responds with ‘Hello World’:
var http = require('http');
http.createServer (function (request, response) {

response.writeHead (200, {'Content-Type': 'text/plain'});

response.end('Hello World\n');
}) .1listen(8124);

console.log('Server running at http://127.0.0.1:8124/"');

To run the server, put the code into a file called example. js and execute it with the node program

> node example. js
Server running at http://127.0.0.1:8124/

All of the examples in the documentation can be run similarly.
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Assert

Stability: 5 - Locked

This module is used for writing unit tests for your applications, you can access it with require('assert').

assert.fail(actual, expected, message, operator)

Throws an exception that displays the values for actual and expected separated by the provided operator.

assert(value, message), assert.ok(value, [message])

Tests if value is truthy, it is equivalent to assert.equal (true, !!value, message);

assert.equal(actual, expected, [message])

Tests shallow, coercive equality with the equal comparison operator ( == ).

assert.notEqual(actual, expected, [message])

Tests shallow, coercive non-equality with the not equal comparison operator ( !=).

assert.deepEqual(actual, expected, [message|)

Tests for deep equality.

assert.notDeepEqual(actual, expected, [message])

Tests for any deep inequality.

assert.strictEqual(actual, expected, [message])

Tests strict equality, as determined by the strict equality operator ( === )

assert.notStrictEqual(actual, expected, [message|)

Tests strict non-equality, as determined by the strict not equal operator ( !'==)

assert.throws(block, [error], [message])

Expects block to throw an error. error can be constructor, RegExp or validation function.

Validate instanceof using constructor:

assert.throws(
function() {
throw new Error("Wrong value");
},

Error

)

Validate error message using RegExp:
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assert.throws(
function() {
throw new Error("Wrong value");
Y
/value/
)3

Custom error validation:

assert.throws(
function() {
throw new Error("Wrong value");
},
function(err) {
if ( (err instanceof Error) && /value/.test(err) ) {
return true;
}
},

"unexpected error"
)3
assert.doesNotThrow(block, [message])

Expects block not to throw an error, see assert.throws for details.

assert.ifError(value)

Tests if value is not a false value, throws if it is a true value. Useful when testing the first argument, error
in callbacks.
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Buffer

Stability: 3 - Stable

Pure JavaScript is Unicode friendly but not nice to binary data. When dealing with TCP streams or the file
system, it’s necessary to handle octet streams. Node has several strategies for manipulating, creating, and
consuming octet streams.

Raw data is stored in instances of the Buffer class. A Buffer is similar to an array of integers but corresponds
to a raw memory allocation outside the V8 heap. A Buffer cannot be resized.

The Buffer class is a global, making it very rare that one would need to ever require('buffer').

Converting between Buffers and JavaScript string objects requires an explicit encoding method. Here are the
different string encodings.

e 'ascii' - for 7 bit ASCII data only. This encoding method is very fast, and will strip the high bit if
set.

e 'utf8' - Multibyte encoded Unicode characters. Many web pages and other document formats use
UTF-8.

o 'utf16le' - 2 or 4 bytes, little endian encoded Unicode characters. Surrogate pairs (U+10000 to
U+10FFFF) are supported.

e 'ucs2' - Alias of 'utfi6le’.
e 'base64' - Base64 string encoding.

e 'binary' - A way of encoding raw binary data into strings by using only the first 8 bits of each character.
This encoding method is deprecated and should be avoided in favor of Buffer objects where possible.
This encoding will be removed in future versions of Node.

e 'hex' - Encode each byte as two hexadecimal characters.
Creating a typed array from a Buffer works with the following caveats:
1. The buffer’s memory is copied, not shared.

2. The buffer’'s memory is interpreted as an array, not a byte array. That is, new Uint32Array(new
Buffer([1,2,3,4])) creates a 4-element Uint32Array with elements [1,2,3,4], not an Uint32Array
with a single element [0x1020304] or [0x4030201].

NOTE: Node.js v0.8 simply retained a reference to the buffer in array.buffer instead of cloning it.

While more efficient, it introduces subtle incompatibilities with the typed arrays specification. ArrayBuffer#slice()
makes a copy of the slice while Buffer#slice() creates a view.

Class: Buffer

The Buffer class is a global type for dealing with binary data directly. It can be constructed in a variety of
ways.

new Buffer(size)

e size Number

Allocates a new buffer of size octets. Note, size must be no more than kMaxLength. Otherwise, a
RangeError will be thrown here.

new Buffer(array)

e array Array

Allocates a new buffer using an array of octets.
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new Buffer(str, [encoding])

e str String - string to encode.
e encoding String - encoding to use, Optional.

Allocates a new buffer containing the given str. encoding defaults to 'utf8"'.

Class Method: Buffer.isEncoding(encoding)

o encoding {String} The encoding string to test

Returns true if the encoding is a valid encoding argument, or false otherwise.

Class Method: Buffer.isBuffer(obj)
e obj Object
e Return: Boolean

Tests if obj is a Buffer.

Class Method: Buffer.byteLength(string, [encoding])

o string String
e encoding String, Optional, Default: ‘utf8’
e Return: Number

Gives the actual byte length of a string. encoding defaults to 'utf8'. This is not the same as
String.prototype.length since that returns the number of characters in a string.

Example:
str = '\u0OObd + \uOObc = \uOObe';

console.log(str + ": " + str.length + " characters, " +
Buffer.byteLength(str, 'utf8') + " bytes");

// %+ Y =%: 9 characters, 12 bytes

Class Method: Buffer.concat(list, [totalLength])

o list {Array} List of Buffer objects to concat

o totallength {Number} Total length of the buffers when concatenated
Returns a buffer which is the result of concatenating all the buffers in the list together.
If the list has no items, or if the totalLength is 0, then it returns a zero-length buffer.
If the list has exactly one item, then the first item of the list is returned.
If the list has more than one item, then a new Buffer is created.

If totalLength is not provided, it is read from the buffers in the list. However, this adds an additional loop
to the function, so it is faster to provide the length explicitly.

Class Method: Buffer.compare(bufl, buf2)

o bufl {Buffer}
o buf2 {Buffer}
The same as bufl.compare (buf2). Useful for sorting an Array of Buffers:

var arr = [Buffer('1234'), Buffer('0123')];
arr.sort(Buffer.compare) ;
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buf.length

e Number

The size of the buffer in bytes. Note that this is not necessarily the size of the contents. length refers to the
amount of memory allocated for the buffer object. It does not change when the contents of the buffer are
changed.

buf = new Buffer(1234);

console.log(buf.length);
buf.write("some string", 0, "ascii");
console.log(buf.length);

// 1234
// 1234

buf.write(string, [offset], [length], [encoding])

o string String - data to be written to buffer

o offset Number, Optional, Default: 0

e length Number, Optional, Default: buffer.length - offset
e encoding String, Optional, Default: ‘utf8’

Writes string to the buffer at offset using the given encoding. offset defaults to 0, encoding defaults
to 'utf8'. length is the number of bytes to write. Returns number of octets written. If buffer did not
contain enough space to fit the entire string, it will write a partial amount of the string. length defaults to
buffer.length - offset. The method will not write partial characters.

buf = new Buffer(256);
len = buf.write('\u0Obd + \uOObc = \uOObe', 0);
console.log(len + " bytes: " + buf.toString('utf8', 0, len));

buf.toString([encoding], [start], [end])

e encoding String, Optional, Default: ‘utf8’
e start Number, Optional, Default: 0
e end Number, Optional, Default: buffer.length

Decodes and returns a string from buffer data encoded with encoding (defaults to 'utf8') beginning at
start (defaults to 0) and ending at end (defaults to buffer.length).

See buffer.write() example, above.

buf.toJSON()
Returns a JSON-representation of the Buffer instance. JSON.stringify implicitly calls this function when
stringifying a Buffer instance.

Example:

var buf = new Buffer('test');
var json = JSON.stringify(buf);

console.log(json);
// '{"type":"Buffer", "data":[116,101,115,116]}"'

var copy = JSON.parse(json, function(key, value) {

return value && value.type === 'Buffer'
? new Buffer(value.data)
: value;
FDg
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console.log(copy);
// <Buffer 74 65 73 74>

buf[index]
Get and set the octet at index. The values refer to individual bytes, so the legal range is between 0x00 and
OxFF hex or 0 and 255.

Example: copy an ASCII string into a buffer, one byte at a time:

str = "node.js";
buf = new Buffer(str.length);

for (var i = 0; i < str.length ; i++) {
buf [i] = str.charCodeAt(i);
}

console.log(buf);

// mode. js

buf.equals(otherBuffer)

o otherBuffer {Buffer}

Returns a boolean of whether this and otherBuffer have the same bytes.

buf.compare(otherBuffer)

o otherBuffer {Buffer}

Returns a number indicating whether this comes before or after or is the same as the otherBuffer in sort
order.

buf.copy(targetBuffer, [targetStart], [sourceStart], [sourceEnd])

o targetBuffer Buffer object - Buffer to copy into

e targetStart Number, Optional, Default: 0

e sourceStart Number, Optional, Default: 0

e sourceEnd Number, Optional, Default: buffer.length

Does copy between buffers. The source and target regions can be overlapped. targetStart and sourceStart
default to 0. sourceEnd defaults to buffer.length.

All values passed that are undefined/NaN or are out of bounds are set equal to their respective defaults.

Example: build two Buffers, then copy bufl from byte 16 through byte 19 into buf2, starting at the 8th
byte in buf2.

bufl = new Buffer(26);
buf2 = new Buffer(26);

for (var i = 0 ; i < 26 ; i++) {
bufi[i]l = i + 97; // 97 4is ASCII a
buf2[i] = 33; // ASCII !

}

bufl.copy(buf2, 8, 16, 20);
console.log(buf2.toString('ascii', 0, 25));
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buf.slice([start], [end])

e start Number, Optional, Default: 0
e end Number, Optional, Default: buffer.length

Returns a new buffer which references the same memory as the old, but offset and cropped by the start
(defaults to 0) and end (defaults to buffer.length) indexes. Negative indexes start from the end of the
buffer.

Modifying the new buffer slice will modify memory in the original buffer!

Example: build a Buffer with the ASCII alphabet, take a slice, then modify one byte from the original Buffer.
var bufl = new Buffer(26);

for (var i = 0 ; i < 26 ; i++) {
bufi[i]l = i + 97; // 97 4is ASCII a
}

var buf2 = bufl.slice(0, 3);
console.log(buf2.toString('ascii', 0, buf2.length));
buf1[0] = 33;

console.log(buf2.toString('ascii', 0, buf2.length));

// abc
// !be

buf.readUInt8(offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
e Return: Number

Reads an unsigned 8 bit integer from the buffer at the specified offset.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Example:

var buf = new Buffer(4);

buf [0] = 0x3;
buf [1] = 0x4;
buf [2] = 0x23;
buf [3] = 0x42;

for (ii = 0; ii < buf.length; ii++) {
console.log(buf.readUInt8(ii));
3

// 0z3
// 0z,
// 0x23
// O0z42

buf.readUInt16LE(offset, [noAssert])

buf.readUInt16BE (offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
o Return: Number
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Reads an unsigned 16 bit integer from the buffer at the specified offset with specified endian format.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Example:

var buf = new Buffer(4);

buf [0] = 0x3;
buf [1] = 0x4;
buf [2] = 0x23;
buf [3] = 0x42;

console.log(buf.readUInt16BE(0)) ;
console.log(buf.readUInt16LE(0)) ;
console.log(buf.readUInt16BE(1));
console.log(buf.readUInt16LE(1));
console.log(buf.readUInt16BE(2));
console.log(buf.readUInt16LE(2)) ;

// 020304
// 0z0403
// 020423
// 0z2304
// 0x2342
// 0x4223

buf.readUInt32LE(offset, [noAssert])
buf.readUInt32BE (offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
e Return: Number

Reads an unsigned 32 bit integer from the buffer at the specified offset with specified endian format.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Example:

var buf = new Buffer(4);

buf [0] = 0x3;
buf [1] = 0x4;
buf [2] = 0x23;
buf [3] = 0x42;

console.log(buf.readUInt32BE(0)) ;
console.log(buf.readUInt32LE(0)) ;

// 0203042342
// 0z42230403

buf.readInt8(offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
o Return: Number
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Reads a signed 8 bit integer from the buffer at the specified offset.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Works as buffer.readUInt8, except buffer contents are treated as two’s complement signed values.

buf.readInt16LE (offset, [noAssert])
buf.readInt16 BE(offset, [noAssert|)

e offset Number
e noAssert Boolean, Optional, Default: false
e Return: Number

Reads a signed 16 bit integer from the buffer at the specified offset with specified endian format.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Works as buffer.readUInt16*, except buffer contents are treated as two’s complement signed values.

buf.readInt32LE (offset, [noAssert])
buf.readInt32BE (offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
¢ Return: Number

Reads a signed 32 bit integer from the buffer at the specified offset with specified endian format.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Works as buffer.readUInt32*, except buffer contents are treated as two’s complement signed values.

buf.readFloatLE (offset, [noAssert])
buf.readFloatBE (offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
e Return: Number

Reads a 32 bit float from the buffer at the specified offset with specified endian format.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Example:

var buf = new Buffer(4);

buf [0] = 0x00;

buf[1] = 0x00;
buf [2] = 0x80;
buf [3] = 0x3f;

console.log(buf.readFloatLE(0));

// 0z01
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buf.readDoubleLE (offset, [noAssert])
buf.readDoubleBE(offset, [noAssert])

e offset Number
e noAssert Boolean, Optional, Default: false
e Return: Number

Reads a 64 bit double from the buffer at the specified offset with specified endian format.

Set noAssert to true to skip validation of offset. This means that offset may be beyond the end of the
buffer. Defaults to false.

Example:

var buf = new Buffer(8);

buf [0] = 0x55;
buf [1] = 0x55;
buf [2] = 0x55;
buf [3] = 0x55;
buf [4] = 0x55;
buf [5] = 0x55;
buf [6] = 0xd5;
buf [7] = 0x3f;

console.log(buf.readDoubleLE(0)) ;

// 0.3333333333333333

buf.writeUInt8(value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset. Note, value must be a valid unsigned 8 bit integer.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Example:

var buf = new Buffer(4);
buf .writeUInt8(0x3, 0);
buf .writeUInt8(0x4, 1);
buf .writeUInt8(0x23, 2);
buf.writeUInt8(0x42, 3);

console.log(buf);

// <Buffer 03 04 23 42>

buf.writeUInt16LE(value, offset, [noAssert])
buf.writeUInt16 BE(value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false
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Writes value to the buffer at the specified offset with specified endian format. Note, value must be a valid
unsigned 16 bit integer.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Example:

var buf = new Buffer(4);
buf .writeUInt16BE(Oxdead, 0);
buf .writeUInt16BE(Oxbeef, 2);

console.log(buf) ;

buf .writeUInt16LE(Oxdead, 0);
buf .writeUInt16LE(Oxbeef, 2);

console.log(buf);

// <Buffer de ad be ef>
// <Buffer ad de ef be>

buf.writeUInt32LE(value, offset, [noAssert])
buf.writeUInt32BE(value, offset, [noAssert])

e value Number
e offset Number
e nolAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset with specified endian format. Note, value must be a valid
unsigned 32 bit integer.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Example:

var buf = new Buffer(4);
buf .writeUInt32BE (Oxfeedface, 0);

console.log(buf);
buf .writeUInt32LE (Oxfeedface, 0);
console.log(buf);

// <Buffer fe ed fa ce>
// <Buffer ce fa ed fe>

buf.writeInt8(value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset. Note, value must be a valid signed 8 bit integer.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Works as buffer.writeUInt8, except value is written out as a two’s complement signed integer into buffer.
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buf.writeInt16LE (value, offset, [noAssert])
buf.writeInt16 BE(value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset with specified endian format. Note, value must be a valid
signed 16 bit integer.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Works as buffer.writeUInt16%, except value is written out as a two’s complement signed integer into
buffer.

buf.writeInt32LE(value, offset, [noAssert])
buf.writeInt32BE(value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset with specified endian format. Note, value must be a valid
signed 32 bit integer.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Works as buffer.writeUInt32*, except value is written out as a two’s complement signed integer into
buffer.

buf.writeFloatLE(value, offset, [noAssert])
buf.writeFloatBE (value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset with specified endian format. Note, behavior is unspecified
if value is not a 32 bit float.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Example:

var buf = new Buffer(4);
buf .writeFloatBE(Oxcafebabe, 0);

console.log(buf);
buf.writeFloatLE(Oxcafebabe, 0);
console.log(buf);

// <Buffer 4f 4a fe bb>
// <Buffer bb fe 4a 4f>
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buf.writeDoubleLE(value, offset, [noAssert])
buf.writeDoubleBE(value, offset, [noAssert])

e value Number
e offset Number
e noAssert Boolean, Optional, Default: false

Writes value to the buffer at the specified offset with specified endian format. Note, value must be a valid
64 bit double.

Set noAssert to true to skip validation of value and offset. This means that value may be too large for
the specific function and offset may be beyond the end of the buffer leading to the values being silently
dropped. This should not be used unless you are certain of correctness. Defaults to false.

Example:

var buf = new Buffer(8);
buf .writeDoubleBE (Oxdeadbeefcafebabe, 0);

console.log(buf);
buf .writeDoubleLE(Oxdeadbeefcafebabe, 0);
console.log(buf);

// <Buffer 43 eb d5 b7 dd f9 5f d7>
// <Buffer d7 5f f9 dd b7 d5 eb 43>

buf.fill(value, [offset], [end])

e value
e offset Number, Optional
e end Number, Optional

Fills the buffer with the specified value. If the offset (defaults to 0) and end (defaults to buffer.length)
are not given it will fill the entire buffer.

var b = new Buffer(50);
b.£fill1("h");

buffer. INSPECT_MAX_BYTES

e Number, Default: 50
How many bytes will be returned when buffer.inspect () is called. This can be overridden by user modules.

Note that this is a property on the buffer module returned by require('buffer'), not on the Buffer global,
or a buffer instance.

Class: SlowBuffer

Returns an un-pooled Buffer.

In order to avoid the garbage collection overhead of creating many individually allocated Buffers, by de-
fault allocations under 4KB are sliced from a single larger allocated object. This approach improves both
performance and memory usage since v8 does not need to track and cleanup as many Persistent objects.

In the case where a developer may need to retain a small chunk of memory from a pool for an indeterminate
amount of time it may be appropriate to create an un-pooled Buffer instance using SlowBuffer and copy out
the relevant bits.
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// need to keep around a few small chunks of memory
var store = [];

socket.on('readable', function() {
var data = socket.read();
// allocate for retained data
var sb = new SlowBuffer(10);
// copy the data into the new allocation
data.copy(sb, 0, 0, 10);
store.push(sb) ;
b;

Though this should used sparingly and only be a last resort after a developer has actively observed undue
memory retention in their applications.
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Addons

Addons are dynamically linked shared objects. They can provide glue to C and C++ libraries. The API (at
the moment) is rather complex, involving knowledge of several libraries:

e V8 JavaScript, a C++ library. Used for interfacing with JavaScript: creating objects, calling functions,
etc. Documented mostly in the v8.h header file (deps/v8/include/v8.h in the Node source tree),
which is also available online.

e libuv, C event loop library. Anytime one needs to wait for a file descriptor to become readable, wait
for a timer, or wait for a signal to be received one will need to interface with libuv. That is, if you
perform any I/0, libuv will need to be used.

o Internal Node libraries. Most importantly is the node: :ObjectWrap class which you will likely want to
derive from.

e Others. Look in deps/ for what else is available.

Node statically compiles all its dependencies into the executable. When compiling your module, you don’t
need to worry about linking to any of these libraries.

All of the following examples are available for download and may be used as a starting-point for your own
Addon.

Hello world

To get started let’s make a small Addon which is the C++ equivalent of the following JavaScript code:

module.exports.hello = function() { return 'world'; };

First we create a file hello.cc:

// hello.cc
#include <node.h>

using namespace v8;

void Method(const FunctionCallbackInfo<Value>& args) {

Isolate*x isolate = Isolate::GetCurrent();

HandleScope scope(isolate);

args.GetReturnValue() .Set (String: :NewFromUtf8(isolate, "world"));
}

void init(Handle<Object> exports) {
NODE_SET_METHOD (exports, "hello", Method);
}

NODE_MODULE (addon, init)

Note that all Node addons must export an initialization function:

void Initialize (Handle<Object> exports);

NODE_MODULE (module_name, Initialize)

There is no semi-colon after NODE_MODULE as it’s not a function (see node.h).

The module_name needs to match the filename of the final binary (minus the .node suffix).

The source code needs to be built into addon.node, the binary Addon. To do this we create a file called
binding.gyp which describes the configuration to build your module in a JSON-like format. This file gets
compiled by node-gyp.

{
"targets": [
{
"target_name": "addon",
"sources": [ "hello.cc" ]
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}
]
X

The next step is to generate the appropriate project build files for the current platform. Use node-gyp
configure for that.

Now you will have either a Makefile (on Unix platforms) or a vcxproj file (on Windows) in the build/
directory. Next invoke the node-gyp build command.

Now you have your compiled .node bindings file! The compiled bindings end up in build/Release/.

You can now use the binary addon in a Node project hello. js by pointing require to the recently built
hello.node module:

// hello.js
var addon = require('./build/Release/addon');

console.log(addon.hello()); // 'world’

Please see patterns below for further information or https://github.com/arturadib/node-qt for an exam-
ple in production.

Addon patterns

Below are some addon patterns to help you get started. Consult the online v8 reference for help with the
various v8 calls, and v8’s Embedder’s Guide for an explanation of several concepts used such as handles,
scopes, function templates, etc.

In order to use these examples you need to compile them using node-gyp. Create the following binding.gyp
file:

{
"targets": [
{
"target_name": "addon",
"sources": [ "addon.cc" ]
}
]
}

In cases where there is more than one .cc file, simply add the file name to the sources array, e.g.:

"sources": ["addon.cc", "myexample.cc"]

Now that you have your binding.gyp ready, you can configure and build the addon:
$ node-gyp configure build

Function arguments

The following pattern illustrates how to read arguments from JavaScript function calls and return a result.
This is the main and only needed source addon.cc:

// addon.cc
#include <node.h>

using namespace v8;
void Add(const FunctionCallbackInfo<Value>& args) {
Isolate*x isolate = Isolate::GetCurrent();

HandleScope scope(isolate);

if (args.Length() < 2) {
isolate->ThrowException(Exception: : TypeError(

33


https://github.com/arturadib/node-qt
http://izs.me/v8-docs/main.html
http://code.google.com/apis/v8/embed.html

ADDONS

String: :NewFromUtf8(isolate, "Wrong number of arguments")));
return;

3

if (largs[0]->IsNumber() || !args[1]->IsNumber()) {
isolate->ThrowException(Exception: : TypeError(
String: :NewFromUtf8(isolate, "Wrong arguments")));
return;

}

double value = args[0]->NumberValue() + args[1]->NumberValue();
Local<Number> num = Number::New(isolate, value);

args.GetReturnValue() .Set (num) ;
}

void Init(Handle<Object> exports) {
NODE_SET_METHOD (exports, "add", Add);
3

NODE_MODULE (addon, Init)

You can test it with the following JavaScript snippet:

// test.js
var addon = require('./build/Release/addon');

console.log( 'This should be eight:', addon.add(3,5) );

Callbacks

You can pass JavaScript functions to a C++ function and execute them from there. Here’s addon.cc:

// addon.cc
#include <node.h>

using namespace V8;

void RunCallback(const FunctionCallbackInfo<Value>& args) {
Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

Local<Function> cb = Local<Function>::Cast(args[0]);
const unsigned argc = 1;
Local<Value> argv[argc] = { String::NewFromUtf8(isolate, "hello world") };
cb->Call(isolate->GetCurrentContext ()->Global(), argc, argv);
}

void Init(Handle<Object> exports, Handle<Object> module) {
NODE_SET_METHOD (module, "exports', RunCallback);
}

NODE_MODULE (addon, Init)

Note that this example uses a two-argument form of Init () that receives the full module object as the second
argument. This allows the addon to completely overwrite exports with a single function instead of adding
the function as a property of exports.

To test it run the following JavaScript snippet:

// test.js
var addon = require('./build/Release/addon');
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addon(function(msg){
console.log(msg); // 'hello world'
B

Object factory

You can create and return new objects from within a C4++ function with this addon.cc pattern, which

returns an object with property msg that echoes the string passed to createObject():

// addon.cc
#include <node.h>

using namespace v8;

void CreateObject(const FunctionCallbackInfo<Value>& args) {
Isolate*x isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

Local<Object> obj = Object::New(isolate);
obj->Set(String: :NewFromUtf8(isolate, "msg"), args[0]->ToString());

args.GetReturnValue() .Set (obj);
}

void Init(Handle<Object> exports, Handle<Object> module) {
NODE_SET_METHOD (module, "exports", CreateObject);
}

NODE_MODULE (addon, Init)

To test it in JavaScript:

// test.js
var addon = require('./build/Release/addon');

var objl = addon('hello');
var obj2 = addon('world');
console.log(objl.msg+' '+obj2.msg); // 'hello world'

Function factory

This pattern illustrates how to create and return a JavaScript function that wraps a C++ function:

// addon.cc
#include <node.h>

using namespace V8;

void MyFunction(const FunctionCallbackInfo<Value>& args) {
Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);
args.GetReturnValue() .Set (String: :NewFromUtf8(isolate, "hello world"));
}

void CreateFunction(const FunctionCallbackInfo<Value>& args) {
Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

Local<FunctionTemplate> tpl = FunctionTemplate::New(isolate, MyFunction);
Local<Function> fn = tpl->GetFunction();
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// omit this to make it anonymous
fn->SetName (String: :NewFromUtf8(isolate, "theFunction"));

args.GetReturnValue() .Set(fn);
}

void Init(Handle<Object> exports, Handle<Object> module) {
NODE_SET_METHOD (module, "exports", CreateFunction);
}

NODE_MODULE (addon, Init)

To test:

// test.js
var addon = require('./build/Release/addon');

var fn = addon();
console.log(fn()); // 'hello world'

Wrapping C++ objects

Here we will create a wrapper for a C++ object/class MyObject that can be instantiated in JavaScript
through the new operator. First prepare the main module addon.cc:

// addon.cc
#include <node.h>
#include "myobject.h"

using namespace v38;

void InitAll(Handle<Object> exports) {
MyObject: :Init(exports);
}

NODE_MODULE(addon, InitAll)

Then in myobject.h make your wrapper inherit from node: :0bjectWrap:

// myobject.h
#ifndef MYOBJECT_H
#define MYOBJECT_H

#include <node.h>
#include <node_object_wrap.h>

class MyObject : public node::0bjectWrap {
public:
static void Init(v8::Handle<v8::0bject> exports);

private:
explicit MyObject(double value = 0);
~MyObject ) ;

static void New(const v8::FunctionCallbackInfo<v8::Value>& args);
static void PlusOne(const v8::FunctionCallbackInfo<v8::Value>& args);
static v8::Persistent<v8::Function> constructor;

double value_;

#endif
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And in myobject.cc implement the various methods that you want to expose. Here we expose the method
plusOne by adding it to the constructor’s prototype:

// myobject.cc
#include "myobject.h"

using namespace V8;

Persistent<Function> MyObject::constructor;

MyObject: :MyObject (double value) : value_(value) {

}

MyObject: :~MyObject() {

3

void MyObject::Init(Handle<Object> exports) {

3

Isolate* isolate = Isolate::GetCurrent();

// Prepare constructor template

Local<FunctionTemplate> tpl = FunctionTemplate::New(isolate, New);
tpl->SetClassName (String: :NewFromUtf8(isolate, "MyObject"));
tpl->InstanceTemplate () ->SetInternalFieldCount (1) ;

// Prototype
NODE_SET_PROTOTYPE_METHOD (tpl, "plusOne", PlusOne);

constructor.Reset(isolate, tpl->GetFunction());
exports->Set (String: :NewFromUtf8(isolate, "MyObject"),
tpl->GetFunction());

void MyObject::New(const FunctionCallbackInfo<Value>& args) {

}

Isolate*x isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

if (args.IsConstructCall()) {
// Invoked as constructor: “new MyObject(...)"
double value = args[0]->IsUndefined() 7 O : args[0]->NumberValue();
MyObject* obj = new MyObject(value);
obj->Wrap(args.This());
args.GetReturnValue() .Set(args.This());
} else {
// Invoked as plain function “MyObject(...) , turn into construct call.
const int argc = 1;
Local<Value> argv[argc] = { args[0] };
Local<Function> cons = Local<Function>::New(isolate, constructor);
args.GetReturnValue() .Set (cons->NewInstance(argc, argv));

}

void MyObject::PlusOne(const FunctionCallbackInfo<Value>& args) {

}

Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

MyObject* obj = ObjectWrap::Unwrap<MyObject>(args.Holder());
obj->value_ += 1;

args.GetReturnValue() .Set (Number: :New(isolate, obj->value_));

Test it with:
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// test.js
var addon = require('./build/Release/addon');

var obj = new addon.MyObject(10);

console.log( obj.plusOne() ); // 11
console.log( obj.plusOne() ); // 12
console.log( obj.plusOne() ); // 13

Factory of wrapped objects

This is useful when you want to be able to create native objects without explicitly instantiating them with
the new operator in JavaScript, e.g.

var obj = addon.createObject();
// instead of:
// var obj = new addon.0Object();

Let’s register our createObject method in addon.cc

// addon.cc
#include <node.h>
#include "myobject.h"

using namespace v8;

void CreateObject(const FunctionCallbackInfo<Value>& args) {
Isolatex isolate = Isolate::GetCurrent();
HandleScope scope(isolate);
MyObject: :NewInstance(args) ;

}

void InitAll(Handle<Object> exports, Handle<Object> module) {
MyObject: :Init();

NODE_SET_METHOD (module, "exports'", CreateObject);
}

NODE_MODULE(addon, InitAll)

In myobject.h we now introduce the static method NewInstance that takes care of instantiating the object
(i.e. it does the job of new in JavaScript):

// myobject.h
#ifndef MYOBJECT_H
#define MYOBJECT_H

#include <node.h>
#include <node_object_wrap.h>

class MyObject : public node::0bjectWrap {
public:
static void Init();
static void NewInstance(const v8::FunctionCallbackInfo<v8::Value>& args);

private:
explicit MyObject(double value = 0);
~MyObject () ;

static void New(const v8::FunctionCallbackInfo<v8::Value>& args);
static void PlusOne(const v8::FunctionCallbackInfo<v8::Value>& args);
static v8::Persistent<v8::Function> constructor;

double value_;

38



};

ADDONS

#endif

The implementation is similar to the above in myobject.cc:

// myobject.cc
#include <node.h>
#include "myobject.h"

using namespace v8;

Persistent<Function> MyObject::constructor;

MyObject: :MyObject (double value) : value_(value) {

3

MyObject: : ~MyObject () {

}

void MyObject::Init() {

3

Isolate*x isolate = Isolate::GetCurrent();

// Prepare constructor template

Local<FunctionTemplate> tpl = FunctionTemplate::New(isolate, New);
tpl->SetClassName (String: :NewFromUtf8(isolate, "MyObject"));
tpl->InstanceTemplate()->SetInternalFieldCount (1) ;

// Prototype
NODE_SET_PROTOTYPE_METHOD (tpl, "plusOne", PlusOne);

constructor.Reset(isolate, tpl->GetFunction());

void MyObject::New(const FunctionCallbackInfo<Value>& args) {

}

Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

if (args.IsConstructCall()) {
// Invoked as constructor: “new MyObject(...)"
double value = args[0]->IsUndefined() 7 O : args[0]->NumberValue();
MyObject* obj = new MyObject(value);
obj->Wrap(args.This());
args.GetReturnValue() .Set(args.This());
} else {
// Invoked as plain function “MyObject(...) , turn into construct call.
const int argc = 1;
Local<Value> argv([argc] = { args[0] };
Local<Function> cons = Local<Function>::New(isolate, constructor);
args.GetReturnValue () .Set (cons->NewInstance(argc, argv));

}

void MyObject::NewInstance(const FunctionCallbackInfo<Value>& args) {

Isolate*x isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

const unsigned argc = 1;

Handle<Value> argv[argc] = { args[0] };

Local<Function> cons = Local<Function>::New(isolate, constructor);
Local<Object> instance = cons->NewInstance(argc, argv);

args.GetReturnValue() .Set (instance) ;
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}

void MyObject::PlusOne(const FunctionCallbackInfo<Value>& args) {

Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

MyObject* obj = ObjectWrap: :Unwrap<MyObject>(args.Holder());
obj->value_ += 1;

args.GetReturnValue() .Set (Number: :New(isolate, obj->value_));
}

Test it with:

// test.js
var createObject = require('./build/Release/addon');

var obj = createObject(10);

console.log( obj.plusOne() ); // 11
console.log( obj.plusOne() ); // 12
console.log( obj.plusOne() ); // 13

var obj2 = createObject(20);

console.log( obj2.plusOne() ); // 21
console.log( obj2.plusOne() ); // 22
console.log( obj2.plusOne() ); // 23

Passing wrapped objects around

ADDONS

In addition to wrapping and returning C++ objects, you can pass them around by unwrapping them with
Node’s node: :0ObjectWrap: :Unwrap helper function. In the following addon.cc we introduce a function

add () that can take on two MyObject objects:

// addon.cc

#include <node.h>

#include <node_object_wrap.h>
#include "myobject.h"

using namespace v8;

void CreateObject(const FunctionCallbackInfo<Value>& args) {
Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);
MyObject: :NewInstance(args) ;

}

void Add(const FunctionCallbackInfo<Value>& args) {
Isolate* isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

MyObject* objl = node::0bjectWrap: :Unwrap<MyObject>(
args [0]->ToObject());

MyObject* obj2 = node::0bjectWrap: :Unwrap<MyObject>(
args[1]->ToObject());

double sum = objl->value() + obj2->value();
args.GetReturnValue() .Set (Number: :New(isolate, sum));

3

void InitAll(Handle<Object> exports) {
MyObject::Init();
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NODE_SET_METHOD (exports, "createObject", CreateObject);
NODE_SET_METHOD (exports, "add", Add);
}

NODE_MODULE(addon, InitAll)

To make things interesting we introduce a public method in myobject.h so we can probe private values after
unwrapping the object:

// myobject.h
#ifndef MYOBJECT_H
#define MYOBJECT_H

#include <node.h>
#include <node_object_wrap.h>

class MyObject : public node::0bjectWrap {

public:
static void Init();
static void NewInstance(const v8::FunctionCallbackInfo<v8::Value>& args);
inline double value() const { return value_; }

private:
explicit MyObject(double value = 0);
~MyObject () ;

static void New(const v8::FunctionCallbackInfo<v8::Value>& args);
static v8::Persistent<v8::Function> constructor;
double value_;

};
#endif

The implementation of myobject.cc is similar as before:

// myobject.cc
#include <node.h>
#include "myobject.h"

using namespace V8;
Persistent<Function> MyObject::constructor;

MyObject: :MyObject (double value) : value_(value) {
}

MyObject: :~MyObject() {
}

void MyObject::Init() {
Isolate* isolate = Isolate::GetCurrent();

// Prepare constructor template

Local<FunctionTemplate> tpl = FunctionTemplate::New(isolate, New);
tpl->SetClassName (String: :NewFromUtf8(isolate, "MyObject"));
tpl->InstanceTemplate () ->SetInternalFieldCount (1) ;

constructor.Reset(isolate, tpl->GetFunction());

}

void MyObject::New(const FunctionCallbackInfo<Value>& args) {
Isolate*x isolate = Isolate::GetCurrent();
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HandleScope scope(isolate);

if (args.IsConstructCall()) {
// Invoked as constructor: “new MyObject(...)"
double value = args[0]->IsUndefined() 7 O : args[0]->NumberValue();
MyObject* obj = new MyObject(value);
obj->Wrap(args.This());
args.GetReturnValue() .Set(args.This());
} else {
// Invoked as plain function “MyObject(...) , turn into construct call.
const int argc = 1;
Local<Value> argvlargc] = { args[0] };
Local<Function> cons = Local<Function>::New(isolate, constructor);
args.GetReturnValue () .Set (cons->NewInstance(argc, argv));

}

void MyObject::NewInstance(const FunctionCallbackInfo<Value>& args) {

}

Isolate*x isolate = Isolate::GetCurrent();
HandleScope scope(isolate);

const unsigned argc = 1;

Handle<Value> argv[argc] = { args[0] };

Local<Function> cons = Local<Function>::New(isolate, constructor);
Local<Object> instance = cons->NewInstance(argc, argv);

args.GetReturnValue() .Set (instance) ;

Test it with:

// test.js
var addon = require('./build/Release/addon');

var objl = addon.createObject(10);

var obj2

addon.createObject (20);

var result = addon.add(objl, obj2);

console.log(result); // 30
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Child Process

Stability: 3 - Stable

Node provides a tri-directional popen(3) facility through the child_process module.

It is possible to stream data through a child’s stdin, stdout, and stderr in a fully non-blocking way. (Note
that some programs use line-buffered I/O internally. That doesn’t affect node.js but it means data you send
to the child process may not be immediately consumed.)

To create a child process use require('child_process') .spawn() or require('child_process') .fork().
The semantics of each are slightly different, and explained below.

For scripting purposes you may find the synchronous counterparts more convenient.

Class: ChildProcess

ChildProcess is an EventEmitter.

Child processes always have three streams associated with them. child.stdin, child.stdout, and
child.stderr. These may be shared with the stdio streams of the parent process, or they may be separate
stream objects which can be piped to and from.

The ChildProcess class is not intended to be used directly. Use the spawn(), exec(), execFile(), or fork()
methods to create a Child Process instance.

Event: ‘error’

o err {Error Object} the error.
Emitted when:

1. The process could not be spawned, or
2. The process could not be killed, or
3. Sending a message to the child process failed for whatever reason.

Note that the exit-event may or may not fire after an error has occurred. If you are listening on both events
to fire a function, remember to guard against calling your function twice.

See also ChildProcess#kill() and ChildProcess#send().

Event: ‘exit’
o code {Number} the exit code, if it exited normally.
o signal {String} the signal passed to kill the child process, if it was killed by the parent.

This event is emitted after the child process ends. If the process terminated normally, code is the final exit
code of the process, otherwise null. If the process terminated due to receipt of a signal, signal is the string
name of the signal, otherwise null.

Note that the child process stdio streams might still be open.

Also, note that node establishes signal handlers for 'SIGINT' and 'SIGTERM’, so it will not terminate due to
receipt of those signals, it will exit.

See waitpid(2).

Event: ‘close’
o code {Number} the exit code, if it exited normally.
o signal {String} the signal passed to kill the child process, if it was killed by the parent.

This event is emitted when the stdio streams of a child process have all terminated. This is distinct from
‘exit’, since multiple processes might share the same stdio streams.

43


events.html#events_class_events_eventemitter

CHILD PROCESS

Event: ‘disconnect’

This event is emitted after calling the .disconnect() method in the parent or in the child. After discon-
necting it is no longer possible to send messages, and the .connected property is false.

Event: ‘message’

» message {Object} a parsed JSON object or primitive value
o sendHandle {Handle object} a Socket or Server object

Messages send by .send(message, [sendHandle]) are obtained using the message event.

child.stdin

o {Stream object}

A Writable Stream that represents the child process’s stdin. Closing this stream via end() often causes
the child process to terminate.

If the child stdio streams are shared with the parent, then this will not be set.

child.stdout

o {Stream object}
A Readable Stream that represents the child process’s stdout.

If the child stdio streams are shared with the parent, then this will not be set.

child.stderr

o {Stream object}
A Readable Stream that represents the child process’s stderr.

If the child stdio streams are shared with the parent, then this will not be set.

child.pid

o {Integer}
The PID of the child process.

Example:

var spawn = require('child_process').spawn,
grep = spawn('grep', ['ssh']);

console.log('Spawned child pid: ' + grep.pid);
grep.stdin.end();
child.connected

o {Boolean} Set to false after “disconnect’ is called

If .connected is false, it is no longer possible to send messages.
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child.kill([signal])

o signal {String}

Send a signal to the child process. If no argument is given, the process will be sent 'SIGTERM'. See signal(7)
for a list of available signals.
var spawn = require('child_process').spawn,

grep spawn('grep', ['ssh']);

grep.on('close', function (code, signal) {
console.log('child process terminated due to receipt of signal '+signal);

B

// send SIGHUP to process
grep.kill('SIGHUP');

May emit an 'error' event when the signal cannot be delivered. Sending a signal to a child process that
has already exited is not an error but may have unforeseen consequences: if the PID (the process ID) has
been reassigned to another process, the signal will be delivered to that process instead. What happens next
is anyone’s guess.

Note that while the function is called kill, the signal delivered to the child process may not actually kill it.
kill really just sends a signal to a process.

See kill(2)

child.send (message, [sendHandle])

o message {Object}
o sendHandle {Handle object}

When using child_process.fork() you can write to the child using child.send(message, [sendHandle])
and messages are received by a 'message' event on the child.

For example:

var cp = require('child_process');
var n = cp.fork(__dirname + '/sub.js');

n.on('message', function(m) {
console.log('PARENT got message:', m);
B

n.send({ hello: 'world' });

And then the child script, 'sub.js' might look like this:

process.on('message', function(m) {
console.log('CHILD got message:', m);

b

process.send({ foo: 'bar' });

In the child the process object will have a send() method, and process will emit objects each time it
receives a message on its channel.

Please note that the send () method on both the parent and child are synchronous - sending large chunks of
data is not advised (pipes can be used instead, see child_process.spawn).

There is a special case when sending a {cmd: 'NODE_foo'} message. All messages containing a NODE_ prefix
in its cmd property will not be emitted in the message event, since they are internal messages used by node
core. Messages containing the prefix are emitted in the internalMessage event, you should by all means
avoid using this feature, it is subject to change without notice.

The sendHandle option to child.send() is for sending a TCP server or socket object to another process.
The child will receive the object as its second argument to the message event.
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Emits an 'error' event if the message cannot be sent, for example because the child process has already
exited.

Example: sending server object Here is an example of sending a server:

var child = require('child_process').fork('child.js"');

// Open up the server object and send the handle.

var server = require('net').createServer();

server.on('connection', function (socket) {
socket.end('handled by parent');

b

server.listen(1337, function() {
child.send('server', server);

B

And the child would the receive the server object as:

process.on('message', function(m, server) {
if (m === 'server') {
server.on('connection', function (socket) {
socket.end('handled by child');
ik
}
b;

Note that the server is now shared between the parent and child, this means that some connections will be
handled by the parent and some by the child.

For dgram servers the workflow is exactly the same. Here you listen on a message event instead of connection
and use server.bind instead of server.listen. (Currently only supported on UNIX platforms.)

Example: sending socket object Here is an example of sending a socket. It will spawn two children and
handle connections with the remote address 74.125.127.100 as VIP by sending the socket to a “special”
child process. Other sockets will go to a “normal” process.

var normal = require('child_process').fork('child.js', ['normal'l);
var special = require('child_process').fork('child.js', ['special']);

// Open up the server and send sockets to child
var server = require('net').createServer();

server.on('connection', function (socket) {

// if this is a VIP

if (socket.remoteAddress === '74.125.127.100') {
special.send('socket', socket);
return;

}

// just the usual dudes
normal.send('socket', socket);

B

server.listen(1337);

The child. js could look like this:

process.on('message', function(m, socket) {
if (m === 'socket') {
socket.end('You were handled as a ' + process.argv[2] + ' person');
}
3);

Note that once a single socket has been sent to a child the parent can no longer keep track of when the socket
is destroyed. To indicate this condition the .connections property becomes null. It is also recommended
not to use .maxConnections in this condition.
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child.disconnect()

Close the IPC channel between parent and child, allowing the child to exit gracefully once there are no other
connections keeping it alive. After calling this method the .connected flag will be set to false in both the
parent and child, and it is no longer possible to send messages.

The ‘disconnect’ event will be emitted when there are no messages in the process of being received, most
likely immediately.

Note that you can also call process.disconnect () in the child process when the child process has any open
IPC channels with the parent (i.e fork()).

Asynchronous Process Creation

These methods follow the common async programming patterns (accepting a callback or returning an Even-
tEmitter).

child_ process.spawn(command, [args], [options])

e command {String} The command to run

o args {Array} List of string arguments

o options {Object}

o cwd {String} Current working directory of the child process

o stdio {Array|String} Child’s stdio configuration. (See below)

o env {Object} Environment key-value pairs

o detached {Boolean} The child will be a process group leader. (See below)
o uid {Number} Sets the user identity of the process. (See setuid(2).)

o gid {Number} Sets the group identity of the process. (See setgid(2).)

o return: {ChildProcess object}

Launches a new process with the given command, with command line arguments in args. If omitted, args
defaults to an empty Array.

The third argument is used to specify additional options, with these defaults:

{ cwd: undefined,
env: process.env

}
cwd allows you to specify the working directory from which the process is spawned. Use env to specify
environment variables that will be visible to the new process.

Example of running 1s -1h /usr, capturing stdout, stderr, and the exit code:

var spawn = require('child_process').spawn,
1s spawn('ls', ['-1h', '/usr'l);

ls.stdout.on('data', function (data) {
console.log('stdout: ' + data);

B

ls.stderr.on('data', function (data) {
console.log('stderr: ' + data);

b

ls.on('close', function (code) {
console.log('child process exited with code ' + code);

1D

Example: A very elaborate way to run ‘ps ax | grep ssh’
var spawn = require('child_process').spawn,

ps spawn('ps', ['ax']),

grep = spawn('grep', ['ssh']);
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ps.stdout.on('data', function (data) {
grep.stdin.write(data) ;

b;

ps.stderr.on('data', function (data) {
console.log('ps stderr: ' + data);

B

ps.on('close', function (code) {
if (code !'== 0) {

3

console.log('ps process exited with code ' + code);

grep.stdin.end();

B

grep.stdout.on('data', function (data) {
console.log('' + data);

B

grep.stderr.on('data', function (data) {
console.log('grep stderr: ' + data);

B

grep.on('close', function (code) {
if (code !'== 0) {

}
B

console.log('grep process exited with code ' + code);

Example of checking for failed exec:

var spawn = require('child_process').spawn,

child = spawn('bad_command');

child.on('error', function (err) {
console.log('Failed to start child process.');

B

The ‘stdio’ option to child_process.spawn() is an array where each index corresponds to a fd in the child.
The value is one of the following:

1.

'pipe' - Create a pipe between the child process and the parent process. The parent end of the pipe
is exposed to the parent as a property on the child_process object as ChildProcess.stdio[fd].
Pipes created for fds 0 - 2 are also available as ChildProcess.stdin, ChildProcess.stdout and ChildPro-
cess.stderr, respectively.

'ipc' - Create an IPC channel for passing messages/file descriptors between parent and child. A
ChildProcess may have at most one IPC stdio file descriptor. Setting this option enables the Child-
Process.send() method. If the child writes JSON messages to this file descriptor, then this will trigger
ChildProcess.on(‘message’). If the child is a Node.js program, then the presence of an IPC channel will
enable process.send() and process.on(‘message’).

'ignore' - Do not set this file descriptor in the child. Note that Node will always open fd 0 - 2 for
the processes it spawns. When any of these is ignored node will open /dev/null and attach it to the
child’s fd.

Stream object - Share a readable or writable stream that refers to a tty, file, socket, or a pipe with the
child process. The stream’s underlying file descriptor is duplicated in the child process to the fd that
corresponds to the index in the stdio array. Note that the stream must have an underlying descriptor
(file streams do not until the 'open' event has occurred).

Positive integer - The integer value is interpreted as a file descriptor that is is currently open in the
parent process. It is shared with the child process, similar to how Stream objects can be shared.

. null, undefined - Use default value. For stdio fds 0, 1 and 2 (in other words, stdin, stdout, and stderr)

a pipe is created. For fd 3 and up, the default is 'ignore'.
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As a shorthand, the stdio argument may also be one of the following strings, rather than an array:
e ignore - ['ignore', 'ignore', 'ignore']
s pipe - ['pipe’, 'pipe', 'pipe']
e inherit - [process.stdin, process.stdout, process.stderr] or [0,1,2]

Example:

var spawn = require('child_process').spawn;

// Child will use parent's stdios
spawn('prg', [1, { stdio: 'inherit' });

// Spawn child sharing only stderr
spawn('prg', [1, { stdio: ['pipe', 'pipe', process.stderr] });

// Open an extra fd=4, to interact with programs present a
// startd-style interface.
spawn('prg', [1, { stdio: ['pipe', null, null, null, 'pipe'] });

If the detached option is set, the child process will be made the leader of a new process group. This makes
it possible for the child to continue running after the parent exits.

By default, the parent will wait for the detached child to exit. To prevent the parent from waiting for a given
child, use the child.unref () method, and the parent’s event loop will not include the child in its reference
count.

Example of detaching a long-running process and redirecting its output to a file:
var fs = require('fs'),
spawn = require('child_process').spawn,
out = fs.openSync('./out.log', 'a'),
err = fs.openSync('./out.log', 'a');

var child = spawn('prg', [1, {
detached: true,
stdio: [ 'ignore', out, err ]

B;
child.unref();

When using the detached option to start a long-running process, the process will not stay running in the
background unless it is provided with a stdio configuration that is not connected to the parent. If the
parent’s stdio is inherited, the child will remain attached to the controlling terminal.

See also: child_process.exec() and child_process.fork()

child_ process.exec(command, [options]|, callback)

o command {String} The command to run, with space-separated arguments

o options {Object}

o cwd {String} Current working directory of the child process

o env {Object} Environment key-value pairs

e encoding {String} (Default: ‘utfg8’)

o shell {String} Shell to execute the command with (Default: ‘/bin/sh’ on UNIX, ‘cmd.exe’ on Windows,
The shell should understand the -c switch on UNIX or /s /c on Windows. On Windows, command
line parsing should be compatible with cmd.exe.)

o timeout {Number} (Default: 0)

o maxBuffer {Number} (Default: 200%x1024)

o killSignal {String} (Default: ‘SIGTERM’)

o uid {Number} Sets the user identity of the process. (See setuid(2).)

o gid {Number} Sets the group identity of the process. (See setgid(2).)

o callback {Function} called with the output when process terminates

o error {Error}
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o stdout {Buffer}
o stderr {Buffer}
e Return: ChildProcess object

Runs a command in a shell and buffers the output.

var exec = require('child_process').exec,
child;

child = exec('cat *.js bad_file | wc -1',
function (error, stdout, stderr) {

console.log('stdout: ' + stdout);

console.log('stderr: ' + stderr);

if (error !== null) {
console.log('exec error: ' + error);

}

b;

CHILD PROCESS

The callback gets the arguments (error, stdout, stderr). On success, error will be null. On error, error
will be an instance of Error and error.code will be the exit code of the child process, and error.signal

will be set to the signal that terminated the process.

There is a second optional argument to specify several options. The default options are

{ encoding: 'utf8',
timeout: O,
maxBuffer: 200%x1024,
killSignal: 'SIGTERM',
cwd: null,
env: null }

If timeout is greater than 0, then it will kill the child process if it runs longer than timeout milliseconds.
The child process is killed with killSignal (default: 'SIGTERM'). maxBuffer specifies the largest amount
of data allowed on stdout or stderr - if this value is exceeded then the child process is killed.

child_ process.execFile(file, [args|, [options], [callback])

o file {String} The filename of the program to run

o args {Array} List of string arguments
» options {Object}

o cwd {String} Current working directory of the child process

o env {Object} Environment key-value pairs

o encoding {String} (Default: ‘utf8’)

o timeout {Number} (Default: 0)

o maxBuffer {Number} (Default: 200%1024)

o killSignal {String} (Default: ‘SIGTERM’)

o uid {Number} Sets the user identity of the process. (See setuid(2).)

gid {Number} Sets the group identity of the process. (See setgid(2).)
callback {Function} called with the output when process terminates
error {Error}

stdout {Buffer}

stderr {Buffer}

Return: ChildProcess object

This is similar to child_process.exec() except it does not execute a subshell but rather the specified file
directly. This makes it slightly leaner than child_process.exec. It has the same options.

child__process.fork(modulePath, [args|, [options])

o modulePath {String} The module to run in the child

o args {Array} List of string arguments
o options {Object}
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o cwd {String} Current working directory of the child process

o env {Object} Environment key-value pairs

o encoding {String} (Default: ‘utf8’)

o execPath {String} Executable used to create the child process

o execArgv {Array} List of string arguments passed to the executable (Default: process.execArgv)

o silent {Boolean} If true, stdin, stdout, and stderr of the child will be piped to the parent, otherwise
they will be inherited from the parent, see the “pipe” and “inherit” options for spawn()’s stdio for
more details (default is false)

o uid {Number} Sets the user identity of the process. (See setuid(2).)

o gid {Number} Sets the group identity of the process. (See setgid(2).)

e Return: ChildProcess object

This is a special case of the spawn() functionality for spawning Node processes. In addition to having all the
methods in a normal ChildProcess instance, the returned object has a communication channel built-in. See
child.send(message, [sendHandle]) for details.

These child Nodes are still whole new instances of V8. Assume at least 30ms startup and 10mb memory for
each new Node. That is, you cannot create many thousands of them.

The execPath property in the options object allows for a process to be created for the child rather than the
current node executable. This should be done with care and by default will talk over the fd represented an
environmental variable NODE_CHANNEL_FD on the child process. The input and output on this fd is expected
to be line delimited JSON objects.

Synchronous Process Creation

These methods are synchronous, meaning they WILL block the event loop, pausing execution of your code
until the spawned process exits.

Blocking calls like these are mostly useful for simplifying general purpose scripting tasks and for simplifying
the loading/processing of application configuration at startup.

child__process.spawnSync(command, [args]|, [options])

o command {String} The command to run

o args {Array} List of string arguments

o options {Object}

o cwd {String} Current working directory of the child process

o input {String|Buffer} The value which will be passed as stdin to the spawned process

— supplying this value will override stdio [0]

o stdio {Array} Child’s stdio configuration.

o env {Object} Environment key-value pairs

o uid {Number} Sets the user identity of the process. (See setuid(2).)

o gid {Number} Sets the group identity of the process. (See setgid(2).)

o timeout {Number} In milliseconds the maximum amount of time the process is allowed to run. (Default:
undefined)

o killSignal {String} The signal value to be used when the spawned process will be killed. (Default:
‘SIGTERM’)

o maxBuffer {Number}

o encoding {String} The encoding used for all stdio inputs and outputs. (Default: ‘buffer’)

o return: {Object}

o pid {Number} Pid of the child process

o output {Array} Array of results from stdio output

o stdout {Buffer|String} The contents of output [1]

o stderr {Buffer|String} The contents of output [2]

o status {Number} The exit code of the child process

o signal {String} The signal used to kill the child process

o error {Error} The error object if the child process failed or timed out
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spawnSync will not return until the child process has fully closed. When a timeout has been encountered
and killSignal is sent, the method won’t return until the process has completely exited. That is to say, if
the process handles the SIGTERM signal and doesn’t exit, your process will wait until the child process has
exited.

child__process.execFileSync(command, [args], [options])

o command {String} The command to run
o args {Array} List of string arguments
o options {Object}
o cwd {String} Current working directory of the child process
o input {String|Buffer} The value which will be passed as stdin to the spawned process
— supplying this value will override stdio [0]
o stdio {Array} Child’s stdio configuration. (Default: ‘pipe’)
— stderr by default will be output to the parent process’ stderr unless stdio is specified
o env {Object} Environment key-value pairs
o uid {Number} Sets the user identity of the process. (See setuid(2).)
o gid {Number} Sets the group identity of the process. (See setgid(2).)
o timeout {Number} In milliseconds the maximum amount of time the process is allowed to run. (Default:
undefined)
o killSignal {String} The signal value to be used when the spawned process will be killed. (Default:
‘SIGTERM’)
o maxBuffer {Number}
o encoding {String} The encoding used for all stdio inputs and outputs. (Default: ‘buffer’)
o return: {Buffer|String} The stdout from the command

execFileSync will not return until the child process has fully closed. When a timeout has been encountered
and killSignal is sent, the method won’t return until the process has completely exited. That is to say, if
the process handles the SIGTERM signal and doesn’t exit, your process will wait until the child process has
exited.

If the process times out, or has a non-zero exit code, this method will throw. The Error object will contain
the entire result from child_process.spawnSync

child__process.execSync(command, [options])

o command {String} The command to run
o options {Object}
o cwd {String} Current working directory of the child process
o input {String|Buffer} The value which will be passed as stdin to the spawned process
— supplying this value will override stdio [0]
o stdio {Array} Child’s stdio configuration. (Default: ‘pipe’)
— stderr by default will be output to the parent process’ stderr unless stdio is specified
o env {Object} Environment key-value pairs
o uid {Number} Sets the user identity of the process. (See setuid(2).)
o gid {Number} Sets the group identity of the process. (See setgid(2).)
o timeout {Number} In milliseconds the maximum amount of time the process is allowed to run. (Default:
undefined)
o killSignal {String} The signal value to be used when the spawned process will be killed. (Default:
‘SIGTERM’)
o maxBuffer {Number}
o encoding {String} The encoding used for all stdio inputs and outputs. (Default: ‘buffer’)
o return: {Buffer|String} The stdout from the command

execSync will not return until the child process has fully closed. When a timeout has been encountered and
killSignal is sent, the method won’t return until the process has completely exited. That is to say, if the
process handles the SIGTERM signal and doesn’t exit, your process will wait until the child process has exited.

If the process times out, or has a non-zero exit code, this method will throw. The Error object will contain
the entire result from child_process.spawnSync
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Cluster

Stability: 2 - Unstable

A single instance of Node runs in a single thread. To take advantage of multi-core systems the user will
sometimes want to launch a cluster of Node processes to handle the load.

The cluster module allows you to easily create child processes that all share server ports.

var cluster = require('cluster');
var http = require('http');
var numCPUs = require('os').cpus().length;

if (cluster.isMaster) {
// Fork workers.
for (var i = 0; i < numCPUs; i++) {
cluster.fork();
}

cluster.on('exit', function(worker, code, signal) {
console.log('worker ' + worker.process.pid + ' died');
1);
} else {
// Workers can share any TCP connection
// In this case its a HTTP server
http.createServer (function(req, res) {
res.writeHead (200) ;
res.end("hello world\n");
}) .1isten(8000) ;
}

Running node will now share port 8000 between the workers:

% NODE_DEBUG=cluster node server.js
23521 ,Master Worker 23524 online
23521 ,Master Worker 23526 online
23521 ,Master Worker 23523 online
23521 ,Master Worker 23528 online

This feature was introduced recently, and may change in future versions. Please try it out and provide

feedback.

Also note that, on Windows, it is not yet possible to set up a named pipe server in a worker.

How It Works

The worker processes are spawned using the child_process.fork method, so that they can communicate
with the parent via IPC and pass server handles back and forth.

The cluster module supports two methods of distributing incoming connections.

The first one (and the default one on all platforms except Windows), is the round-robin approach, where
the master process listens on a port, accepts new connections and distributes them across the workers in a
round-robin fashion, with some built-in smarts to avoid overloading a worker process.

The second approach is where the master process creates the listen socket and sends it to interested workers.
The workers then accept incoming connections directly.

The second approach should, in theory, give the best performance. In practice however, distribution tends to
be very unbalanced due to operating system scheduler vagaries. Loads have been observed where over 70%
of all connections ended up in just two processes, out of a total of eight.

Because server.listen() hands off most of the work to the master process, there are three cases where the
behavior between a normal node.js process and a cluster worker differs:
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1. server.listen({fd: 73}) Because the message is passed to the master, file descriptor 7 in the parent
will be listened on, and the handle passed to the worker, rather than listening to the worker’s idea of
what the number 7 file descriptor references.

2. server.listen(handle) Listening on handles explicitly will cause the worker to use the supplied
handle, rather than talk to the master process. If the worker already has the handle, then it’s presumed
that you know what you are doing.

3. server.listen(0) Normally, this will cause servers to listen on a random port. However, in a cluster,
each worker will receive the same “random” port each time they do 1isten(0). In essence, the port
is random the first time, but predictable thereafter. If you want to listen on a unique port, generate a
port number based on the cluster worker ID.

There is no routing logic in Node.js, or in your program, and no shared state between the workers. Therefore,
it is important to design your program such that it does not rely too heavily on in-memory data objects for
things like sessions and login.

Because workers are all separate processes, they can be killed or re-spawned depending on your program’s
needs, without affecting other workers. As long as there are some workers still alive, the server will continue
to accept connections. Node does not automatically manage the number of workers for you, however. It is
your responsibility to manage the worker pool for your application’s needs.

cluster.schedulingPolicy

The scheduling policy, either cluster.SCHED_RR for round-robin or cluster.SCHED_NONE to leave it to the
operating system. This is a global setting and effectively frozen once you spawn the first worker or call
cluster.setupMaster (), whatever comes first.

SCHED_RR is the default on all operating systems except Windows. Windows will change to SCHED_RR once
libuv is able to effectively distribute IOCP handles without incurring a large performance hit.

cluster.schedulingPolicy can also be set through the NODE_CLUSTER_SCHED_POLICY environment variable.
Valid values are "rr" and "none".

cluster.settings

o {Object}

o execArgv {Array} list of string arguments passed to the node executable. (Default=process.execArgv)
o exec {String} file path to worker file. (Default=process.argv[1])

o args {Array} string arguments passed to worker. (Default=process.argv.slice(2))

o silent {Boolean} whether or not to send output to parent’s stdio. (Default=false)

o uid {Number} Sets the user identity of the process. (See setuid(2).)

o gid {Number} Sets the group identity of the process. (See setgid(2).)

After calling .setupMaster () (or .fork()) this settings object will contain the settings, including the default
values.

It is effectively frozen after being set, because .setupMaster () can only be called once.

This object is not supposed to be changed or set manually, by you.

cluster.isMaster

o {Boolean}

True if the process is a master. This is determined by the process.env.NODE_UNIQUE_ID. If
process.env.NODE_UNIQUE_ID is undefined, then isMaster is true.

cluster.isWorker

o {Boolean}

True if the process is not a master (it is the negation of cluster.isMaster).
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Event: ‘fork’

o worker {Worker object}

When a new worker is forked the cluster module will emit a ‘fork’ event. This can be used to log worker
activity, and create your own timeout.

var timeouts = [];
function errorMsg() {
console.error("Something must be wrong with the connection ...");

}

cluster.on('fork', function(worker) {
timeouts[worker.id] = setTimeout(errorMsg, 2000);

b

cluster.on('listening', function(worker, address) {
clearTimeout (timeouts [worker.id]) ;

b;

cluster.on('exit', function(worker, code, signal) {
clearTimeout (timeouts [worker.id]);
errorMsg() ;

B

Event: ‘online’

o worker {Worker object}

After forking a new worker, the worker should respond with an online message. When the master receives
an online message it will emit this event. The difference between ‘fork’ and ‘online’ is that fork is emitted
when the master forks a worker, and ‘online’ is emitted when the worker is running.

cluster.on('online', function(worker) {
console.log("Yay, the worker responded after it was forked");

1D

Event: ‘listening’

o worker {Worker object}
o address {Object}

After calling listen() from a worker, when the ‘listening’ event is emitted on the server, a listening event
will also be emitted on cluster in the master.

The event handler is executed with two arguments, the worker contains the worker object and the address
object contains the following connection properties: address, port and addressType. This is very useful if
the worker is listening on more than one address.

cluster.on('listening', function(worker, address) {
console.log("A worker is now connected to " + address.address + ":" + address.port);

B

The addressType is one of:

« 4 (TCPv4)

« 6 (TCPv6)

e -1 (unix domain socket)

e "udp4" or "udp6" (UDP v4 or v6)

Event: ‘disconnect’

o worker {Worker object}

95



CLUSTER

Emitted after the worker IPC channel has disconnected. This can occur when a worker exits gracefully, is
killed, or is disconnected manually (such as with worker.disconnect()).

There may be a delay between the disconnect and exit events. These events can be used to detect if the
process is stuck in a cleanup or if there are long-living connections.

cluster.on('disconnect', function(worker) {
console.log('The worker #' + worker.id + ' has disconnected');

B

Event: ‘exit’

o worker {Worker object}
e code {Number} the exit code, if it exited normally.
o signal {String} the name of the signal (eg. 'SIGHUP') that caused the process to be killed.

When any of the workers die the cluster module will emit the ‘exit’ event.

This can be used to restart the worker by calling .fork() again.

cluster.on('exit', function(worker, code, signal) {

console.log('worker %d died (%s). restarting...',
worker.process.pid, signal || code);
cluster.fork();

B

See child_ process event: ‘exit’.

Event: ‘setup’

o settings {Object}
Emitted every time .setupMaster () is called.

The settings object is the cluster.settings object at the time .setupMaster () was called and is advisory
only, since multiple calls to .setupMaster() can be made in a single tick.

If accuracy is important, use cluster.settings.

cluster.setupMaster([settings])

o settings {Object}

o exec {String} file path to worker file. (Default=process.argv[1])

o args {Array} string arguments passed to worker. (Default=process.argv.slice(2))
o silent {Boolean} whether or not to send output to parent’s stdio. (Default=false)

setupMaster is used to change the default ‘fork’ behavior. Once called, the settings will be present in
cluster.settings.

Note that:

o any settings changes only affect future calls to .fork() and have no effect on workers that are already
running

o The only attribute of a worker that cannot be set via .setupMaster () is the env passed to .fork()

o the defaults above apply to the first call only, the defaults for later calls is the current value at the time
of cluster.setupMaster() is called

Example:

var cluster = require('cluster');
cluster.setupMaster ({
exec: 'worker.js',
args: ['--use', 'https'l,
silent: true

B
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cluster.fork(); // https worker
cluster.setupMaster ({
args: ['--use', 'http']
s
cluster.fork(); // http worker

This can only be called from the master process.

cluster.fork([env])

e env {Object} Key/value pairs to add to worker process environment.
o return {Worker object}

Spawn a new worker process.

This can only be called from the master process.

cluster.disconnect([callback])

e callback {Function} called when all workers are disconnected and handles are closed
Calls .disconnect () on each worker in cluster.workers.

When they are disconnected all internal handles will be closed, allowing the master process to die gracefully
if no other event is waiting.

The method takes an optional callback argument which will be called when finished.

This can only be called from the master process.

cluster.worker

o {Object}
A reference to the current worker object. Not available in the master process.

var cluster = require('cluster');

if (cluster.isMaster) {
console.log('I am master');
cluster.fork();
cluster.fork();
} else if (cluster.isWorker) {
console.log('I am worker #' + cluster.worker.id);

cluster.workers

o {Object}

A hash that stores the active worker objects, keyed by id field. Makes it easy to loop through all the workers.
It is only available in the master process.

A worker is removed from cluster.workers after the worker has disconnected and exited. The order between
these two events cannot be determined in advance. However, it is guaranteed that the removal from the
cluster.workers list happens before last 'disconnect' or 'exit' event is emitted.

// Go through all workers
function eachWorker(callback) {
for (var id in cluster.workers) {
callback(cluster.workers[id]);
}
+
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eachWorker (function(worker) {
worker.send('big announcement to all workers');

b;

Should you wish to reference a worker over a communication channel, using the worker’s unique id is the
easiest way to find the worker.

socket.on('data', function(id) {
var worker = cluster.workers[id];

B

Class: Worker

A Worker object contains all public information and method about a worker. In the master it can be obtained
using cluster.workers. In a worker it can be obtained using cluster.worker.

worker.id

o {String}
Each new worker is given its own unique id, this id is stored in the id.

While a worker is alive, this is the key that indexes it in cluster.workers

worker.process

o {ChildProcess object}

All workers are created using child_process.fork(), the returned object from this function is stored as
.process. In a worker, the global process is stored.

See: Child Process module

Note that workers will call process.exit(0) if the 'disconnect' event occurs on process and .suicide
is not true. This protects against accidental disconnection.

worker.suicide

¢ {Boolean}
Set by calling .kill() or .disconnect(), until then it is undefined.

The boolean worker.suicide lets you distinguish between voluntary and accidental exit, the master may
choose not to respawn a worker based on this value.

cluster.on('exit', function(worker, code, signal) {
if (worker.suicide === true) {
console.log('0Oh, it was just suicide\' - no need to worry').
}
b

// kill worker
worker.kill();
worker.send(message, [sendHandle])

o message {Object}
o sendHandle {Handle object}
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This function is equal to the send methods provided by child_process.fork(). In the master you should
use this function to send a message to a specific worker.

In a worker you can also use process.send(message), it is the same function.

This example will echo back all messages from the master:

if (cluster.isMaster) {
var worker = cluster.fork();
worker.send('hi there');

} else if (cluster.isWorker) {
process.on('message', function(msg) {
process.send(msg) ;
3
}

worker kill([signal=‘SIGTERM?’])

o signal {String} Name of the kill signal to send to the worker process.

This function will kill the worker. In the master, it does this by disconnecting the worker.process, and once
disconnected, killing with signal. In the worker, it does it by disconnecting the channel, and then exiting
with code 0.

Causes .suicide to be set.
This method is aliased as worker.destroy() for backwards compatibility.

Note that in a worker, process.kill() exists, but it is not this function, it is kill.

worker.disconnect()

In a worker, this function will close all servers, wait for the ‘close’ event on those servers, and then disconnect
the IPC channel.

In the master, an internal message is sent to the worker causing it to call .disconnect () on itself.
Causes .suicide to be set.

Note that after a server is closed, it will no longer accept new connections, but connections may be accepted by
any other listening worker. Existing connections will be allowed to close as usual. When no more connections
exist, see server.close(), the IPC channel to the worker will close allowing it to die gracefully.

The above applies only to server connections, client connections are not automatically closed by workers, and
disconnect does not wait for them to close before exiting.

Note that in a worker, process.disconnect exists, but it is not this function, it is disconnect.

Because long living server connections may block workers from disconnecting, it may be useful to send a
message, so application specific actions may be taken to close them. It also may be useful to implement a
timeout, killing a worker if the disconnect event has not been emitted after some time.

if (cluster.isMaster) {
var worker = cluster.fork();
var timeout;

worker.on('listening', function(address) {
worker.send('shutdown') ;
worker.disconnect();
timeout = setTimeout(function() {
worker.kill();
}, 2000);
b

worker.on('disconnect', function() {
clearTimeout (timeout) ;
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B

} else if (cluster.isWorker) {
var net = require('net');
var server = net.createServer (function(socket) {
// connections mever end

b
server.listen(8000);

process.on('message', function(msg) {
if (msg === 'shutdown') {
// initiate graceful close of any connections to server
b
3

worker.isDead()

This function returns true if the worker’s process has terminated (either because of exiting or being signaled).
Otherwise, it returns false.

worker.isConnected()

This function returns true if the worker is connected to its master via its IPC channel, false otherwise. A
worker is connected to its master after it’s been created. It is disconnected after the disconnect event is
emitted.

Event: ‘message’

o message {Object}
This event is the same as the one provided by child_process.fork().
In a worker you can also use process.on('message').

As an example, here is a cluster that keeps count of the number of requests in the master process using the
message system:

var cluster = require('cluster');

var http = require('http');

if (cluster.isMaster) {

// Keep track of http requests
var numRegs = O;
setInterval (function() {

console.log("numReqs =", numReqs);
}, 1000);

// Count requestes
function messageHandler (msg) {
if (msg.cmd && msg.cmd == 'notifyRequest') {
numReqgs += 1;
}
}

// Start workers and listen for messages containing notifyRequest
var numCPUs = require('os').cpus().length;
for (var i = 0; i < numCPUs; i++) {

cluster.fork();
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}

Object.keys(cluster.workers) .forEach(function(id) {
cluster.workers[id] .on('message', messageHandler);

B;
} else {

// Worker processes have a http server.
http.Server (function(req, res) {
res.writeHead (200) ;
res.end("hello world\n");

// nmotify master about the request
process.send({ cmd: 'notifyRequest' });
}) .1isten(8000) ;
}

Event: ‘online’

Similar to the cluster.on('online') event, but specific to this worker.

cluster.fork().on('online', function() {
// Worker is online

B

It is not emitted in the worker.

Event: ‘listening’

o address {Object}

Similar to the cluster.on('listening') event, but specific to this worker.

cluster.fork() .on('listening', function(address) {
// Worker is listening
b;

It is not emitted in the worker.

Event: ‘disconnect’

Similar to the cluster.on('disconnect') event, but specfic to this worker.

cluster.fork() .on('disconnect', function() {
// Worker has disconnected

B

Event: ‘exit’

e code {Number} the exit code, if it exited normally.
e signal {String} the name of the signal (eg. 'SIGHUP') that caused the process to be killed.

Similar to the cluster.on('exit') event, but specific to this worker.

var worker = cluster.fork();
worker.on('exit', function(code, signal) {
if( signal ) {
console.log("worker was killed by signal: "+signal);
} else if( code !== 0 ) {
console.log("worker exited with error code: "+code);
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} else {
console.log("worker success!");

}
B

Event: ‘error’

This event is the same as the one provided by child_process.fork().

In a worker you can also use process.on('error').

CLUSTER
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console

Stability: 4 - API Frozen

o {Object}

For printing to stdout and stderr. Similar to the console object functions provided by most web browsers,
here the output is sent to stdout or stderr.

The console functions are synchronous when the destination is a terminal or a file (to avoid lost messages in
case of premature exit) and asynchronous when it’s a pipe (to avoid blocking for long periods of time).

That is, in the following example, stdout is non-blocking while stderr is blocking:

$ node script.js 2> error.log | tee info.log

In daily use, the blocking/non-blocking dichotomy is not something you should worry about unless you log
huge amounts of data.

console.log([data], [...])

Prints to stdout with newline. This function can take multiple arguments in a printf ()-like way. Example:

console.log('count: %d', count);

If formatting elements are not found in the first string then util.inspect is used on each argument. See
util.format() for more information.

console.info([data], [...])

Same as console.log.

console.error([data], [...])

Same as console.log but prints to stderr.

console.warn([data], [...])

Same as console.error.

console.dir(obj, [options])

Uses util.inspect on obj and prints resulting string to stdout. This function bypasses any custom
inspect () function on obj. An optional options object may be passed that alters certain aspects of the
formatted string:

e showHidden - if true then the object’s non-enumerable properties will be shown too. Defaults to false.

e depth - tells inspect how many times to recurse while formatting the object. This is useful for
inspecting large complicated objects. Defaults to 2. To make it recurse indefinitely pass null.

e colors - if true, then the output will be styled with ANSI color codes. Defaults to false. Colors are
customizable, see below.

console.time(label)

Mark a time.
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console.timeEnd (label)

Finish timer, record output. Example:

console.time('100-elements');
for (var i = 0; i < 100; i++) {
+

console.timeEnd('100-elements');

console.trace(message, |...])

CONSOLE

Print to stderr 'Trace :', followed by the formatted message and stack trace to the current position.

console.assert(value, [message], [...])

Similar to assert.ok(), but the error message is formatted as util.format (message...).
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Crypto

Stability: 2 - Unstable; API changes are being discussed for
future versions. Breaking changes will be minimized. See below.

Use require('crypto') to access this module.

The crypto module offers a way of encapsulating secure credentials to be used as part of a secure HTTPS
net or http connection.

It also offers a set of wrappers for OpenSSL’s hash, hmac, cipher, decipher, sign and verify methods.

crypto.setEngine(engine, [flags])

Load and set engine for some/all OpenSSL functions (selected by flags).
engine could be either an id or a path to the to the engine’s shared library.

flags is optional and has ENGINE_METHOD_ALL value by default. It could take one of or mix of following flags
(defined in constants module):

o ENGINE_METHOD RSA

o ENGINE_METHOD_DSA

o ENGINE_METHOD_DH

« ENGINE_METHOD_RAND

« ENGINE_METHOD_ ECDH

« ENGINE_METHOD_ECDSA

« ENGINE_METHOD_ CIPHERS
 ENGINE_METHOD DIGESTS

« ENGINE_METHOD_STORE

« ENGINE_METHOD_PKEY_ METH
 ENGINE_METHOD_ PKEY_ASN1_METH
 ENGINE_METHOD_ ALL

« ENGINE_METHOD_ NONE

crypto.getCiphers()

Returns an array with the names of the supported ciphers.

Example:

var ciphers = crypto.getCiphers();
console.log(ciphers); // ['AES-128-CBC', 'AES-128-CBC-HMAC-SHA1', ...]

crypto.getHashes()

Returns an array with the names of the supported hash algorithms.

Example:

var hashes = crypto.getHashes();
console.log(hashes); // ['sha', 'shal', 'shalWithRSAEncryption', ...]J

crypto.createCredentials(details)

Stability: 0 - Deprecated. Use tls.createSecureContext instead.
Creates a credentials object, with the optional details being a dictionary with keys:

e pfx: A string or buffer holding the PFX or PKCS12 encoded private key, certificate and CA certificates
e key : A string holding the PEM encoded private key

65


tls.html#tls_tls_createsecurecontext_details

CRYPTO

o passphrase : A string of passphrase for the private key or pfx

o cert : A string holding the PEM encoded certificate

o ca: Either a string or list of strings of PEM encoded CA certificates to trust.

o crl: Either a string or list of strings of PEM encoded CRLs (Certificate Revocation List)

o ciphers: A string describing the ciphers to use or exclude. Consult http://www.openssl.org/docs/
apps/ciphers.html#CIPHER_LIST_FORMAT for details on the format.

If no ‘ca’ details are given, then node.js will use the default publicly trusted list of CAs as given in http:
//mxr.mozilla.org/mozilla/source/security/nss/1ib/ckfw/builtins/certdata.txt.

crypto.createHash(algorithm)

Creates and returns a hash object, a cryptographic hash with the given algorithm which can be used to
generate hash digests.

algorithm is dependent on the available algorithms supported by the version of OpenSSL on the
platform.  Examples are 'shal', 'md5', 'sha256', 'shab12', etc. On recent releases, openssl
list-message-digest-algorithms will display the available digest algorithms.

Example: this program that takes the shal sum of a file

var filename = process.argv[2];
var crypto = require('crypto');
var fs = require('fs');

var shasum = crypto.createHash('shal');

var s = fs.ReadStream(filename);

s.on('data', function(d) {
shasum.update(d);

b;

s.on('end', function() {
var d = shasum.digest('hex');
console.log(d + ' ' + filename);

1D

Class: Hash

The class for creating hash digests of data.

It is a stream that is both readable and writable. The written data is used to compute the hash. Once the
writable side of the stream is ended, use the read() method to get the computed hash digest. The legacy
update and digest methods are also supported.

Returned by crypto.createHash.

hash.update(data, [input__encoding])

Updates the hash content with the given data, the encoding of which is given in input_encoding and can be
'utf8', 'ascii' or 'binary'. If no encoding is provided and the input is a string an encoding of 'binary’
is enforced. If data is a Buffer then input_encoding is ignored.

This can be called many times with new data as it is streamed.

hash.digest([encoding])

Calculates the digest of all of the passed data to be hashed. The encoding can be 'hex', 'binary' or
'baseb4'. If no encoding is provided, then a buffer is returned.

Note: hash object can not be used after digest () method has been called.
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crypto.createHmac(algorithm, key)

Creates and returns a hmac object, a cryptographic hmac with the given algorithm and key.

It is a stream that is both readable and writable. The written data is used to compute the hmac. Once the
writable side of the stream is ended, use the read () method to get the computed digest. The legacy update
and digest methods are also supported.

algorithm is dependent on the available algorithms supported by OpenSSL - see createHash above. key is
the hmac key to be used.

Class: Hmac

Class for creating cryptographic hmac content.

Returned by crypto.createHmac.

hmac.update(data)

Update the hmac content with the given data. This can be called many times with new data as it is streamed.

hmac.digest([encoding])
Calculates the digest of all of the passed data to the hmac. The encoding can be 'hex', 'binary' or
'baseb4'. If no encoding is provided, then a buffer is returned.

Note: hmac object can not be used after digest () method has been called.

crypto.createCipher(algorithm, password)

Creates and returns a cipher object, with the given algorithm and password.

algorithm is dependent on OpenSSL, examples are 'aes192', etc. On recent releases, openssl
list-cipher-algorithms will display the available cipher algorithms. password is used to derive key and
IV, which must be a 'binary' encoded string or a buffer.

It is a stream that is both readable and writable. The written data is used to compute the hash. Once the
writable side of the stream is ended, use the read() method to get the enciphered contents. The legacy
update and final methods are also supported.

crypto.createCipheriv(algorithm, key, iv)

Creates and returns a cipher object, with the given algorithm, key and iv.

algorithm is the same as the argument to createCipher(). key is the raw key used by the algorithm. iv
is an initialization vector.

key and iv must be 'binary' encoded strings or buffers.

Class: Cipher

Class for encrypting data.
Returned by crypto.createCipher and crypto.createCipheriv.

Cipher objects are streams that are both readable and writable. The written plain text data is used to
produce the encrypted data on the readable side. The legacy update and final methods are also supported.

67


stream.html
buffer.html
stream.html
http://en.wikipedia.org/wiki/Initialization_vector
buffer.html
stream.html

CRYPTO

cipher.update(data, [input__encoding], [output__encoding])

Updates the cipher with data, the encoding of which is given in input_encoding and can be 'utf8', 'ascii’
or 'binary'. If no encoding is provided, then a buffer is expected. If data is a Buffer then input_encoding
is ignored.

The output_encoding specifies the output format of the enciphered data, and can be 'binary', 'base64'’
or 'hex'. If no encoding is provided, then a buffer is returned.

Returns the enciphered contents, and can be called many times with new data as it is streamed.
cipher.final([output__encoding])

Returns any remaining enciphered contents, with output_encoding being one of: 'binary', 'base64' or
'hex'. If no encoding is provided, then a buffer is returned.

Note: cipher object can not be used after final () method has been called.
cipher.setAutoPadding(auto__padding=true)
You can disable automatic padding of the input data to block size. If auto_padding is false, the length of

the entire input data must be a multiple of the cipher’s block size or final will fail. Useful for non-standard
padding, e.g. using 0x0 instead of PKCS padding. You must call this before cipher.final.

cipher.get AuthTag()
For authenticated encryption modes (currently supported: GCM), this method returns a Buffer that repre-

sents the authentication tag that has been computed from the given data. Should be called after encryption
has been completed using the final method!

cipher.setAAD (buffer)

For authenticated encryption modes (currently supported: GCM), this method sets the value used for the
additional authenticated data (AAD) input parameter.

crypto.createDecipher(algorithm, password)

Creates and returns a decipher object, with the given algorithm and key. This is the mirror of the createCi-
pher() above.

crypto.createDecipheriv(algorithm, key, iv)

Creates and returns a decipher object, with the given algorithm, key and iv. This is the mirror of the
createCipheriv() above.

Class: Decipher

Class for decrypting data.
Returned by crypto.createDecipher and crypto.createDecipheriv.

Decipher objects are streams that are both readable and writable. The written enciphered data is used
to produce the plain-text data on the the readable side. The legacy update and final methods are also
supported.
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decipher.update(data, [input__encoding], [output__encoding])

Updates the decipher with data, which is encoded in 'binary', 'base64' or 'hex'. If no encoding is
provided, then a buffer is expected. If data is a Buffer then input_encoding is ignored.

The output_decoding specifies in what format to return the deciphered plaintext: 'binary', 'ascii' or
'utf8'. If no encoding is provided, then a buffer is returned.

decipher.final([output__encoding])

Returns any remaining plaintext which is deciphered, with output_encoding being one of: 'binary',
'ascii' or 'utf8'. If no encoding is provided, then a buffer is returned.

Note: decipher object can not be used after final () method has been called.
decipher.set AutoPadding(auto__padding=true)
You can disable auto padding if the data has been encrypted without standard block padding to prevent

decipher.final from checking and removing it. Can only work if the input data’s length is a multiple of
the ciphers block size. You must call this before streaming data to decipher.update.

decipher.set AuthTag(buffer)
For authenticated encryption modes (currently supported: GCM), this method must be used to pass in the

received authentication tag. If no tag is provided or if the ciphertext has been tampered with, final will
throw, thus indicating that the ciphertext should be discarded due to failed authentication.

decipher.set AAD(buffer)

For authenticated encryption modes (currently supported: GCM), this method sets the value used for the
additional authenticated data (AAD) input parameter.

crypto.createSign(algorithm)

Creates and returns a signing object, with the given algorithm. On recent OpenSSL releases, openssl
list-public-key-algorithms will display the available signing algorithms. Examples are 'RSA-SHA256".

Class: Sign

Class for generating signatures.
Returned by crypto.createSign.

Sign objects are writable streams. The written data is used to generate the signature. Once all of the data
has been written, the sign method will return the signature. The legacy update method is also supported.

sign.update(data)

Updates the sign object with data. This can be called many times with new data as it is streamed.

sign.sign(private__key, [output__format])

Calculates the signature on all the updated data passed through the sign.

private_key can be an object or a string. If private_key is a string, it is treated as the key with no
passphrase.

private_key:
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o key : A string holding the PEM encoded private key
o passphrase : A string of passphrase for the private key

Returns the signature in output_format which can be 'binary', 'hex' or 'base64'. If no encoding is
provided, then a buffer is returned.

Note: sign object can not be used after sign() method has been called.

crypto.createVerify(algorithm)

Creates and returns a verification object, with the given algorithm. This is the mirror of the signing object
above.

Class: Verify

Class for verifying signatures.
Returned by crypto.createVerify.

Verify objects are writable streams. The written data is used to validate against the supplied signature. Once
all of the data has been written, the verify method will return true if the supplied signature is valid. The
legacy update method is also supported.

verifier.update(data)

Updates the verifier object with data. This can be called many times with new data as it is streamed.

verifier.verify (object, signature, [signature_ format])

Verifies the signed data by using the object and signature. object is a string containing a PEM encoded
object, which can be one of RSA public key, DSA public key, or X.509 certificate. signature is the previously
calculated signature for the data, in the signature_format which can be 'binary', 'hex' or 'base64'. If
no encoding is specified, then a buffer is expected.

Returns true or false depending on the validity of the signature for the data and public key.

Note: verifier object can not be used after verify () method has been called.

crypto.createDiffieHellman(prime_ length, [generator])

Creates a Diffie-Hellman key exchange object and generates a prime of prime_length bits and using an
optional specific numeric generator. If no generator is specified, then 2 is used.

crypto.createDiffieHellman(prime, [prime_encoding], [generator|, [genera-
tor__encoding])

Creates a Diffie-Hellman key exchange object using the supplied prime and an optional specific generator.
generator can be a number, string, or Buffer. If no generator is specified, then 2 is used. prime_encoding
and generator_encoding can be 'binary', 'hex', or 'base64'. If no prime_encoding is specified, then a
Buffer is expected for prime. If no generator_encoding is specified, then a Buffer is expected for generator.

Class: DiffieHellman

The class for creating Diffie-Hellman key exchanges.

Returned by crypto.createDiffieHellman.
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diffieHellman.verifyError

A bit field containing any warnings and/or errors as a result of a check performed during initialization. The
following values are valid for this property (defined in constants module):

« DH_CHECK_P_NOT_SAFE_PRIME

« DH_CHECK_P_NOT_PRIME

o DH_UNABLE_TO_CHECK_GENERATOR
o DH_NOT_SUITABLE_GENERATOR

diffieHellman.generateKeys([encoding])
Generates private and public Diffie-Hellman key values, and returns the public key in the specified encoding.

This key should be transferred to the other party. Encoding can be 'binary', 'hex', or 'base64'. If no
encoding is provided, then a buffer is returned.

diffieHellman.computeSecret(other__public_ key, [input__encoding], [output__encoding])
Computes the shared secret using other_public_key as the other party’s public key and returns the com-
puted shared secret. Supplied key is interpreted using specified input_encoding, and secret is encoded using

specified output_encoding. Encodings can be 'binary', 'hex', or 'base64'. If the input encoding is not
provided, then a buffer is expected.

If no output encoding is given, then a buffer is returned.
diffieHellman.getPrime([encoding)])

Returns the Diffie-Hellman prime in the specified encoding, which can be 'binary', 'hex', or 'base64'. If
no encoding is provided, then a buffer is returned.

diffieHellman.get Generator([encoding)])

Returns the Diffie-Hellman generator in the specified encoding, which can be 'binary', 'hex', or 'base64'.
If no encoding is provided, then a buffer is returned.

diffieHellman.getPublicKey([encoding])

Returns the Diffie-Hellman public key in the specified encoding, which can be 'binary', 'hex', or 'base64'.
If no encoding is provided, then a buffer is returned.

diffieHellman.getPrivateKey([encoding])

Returns the Diffie-Hellman private key in the specified encoding, which can be 'binary', 'hex', or 'base64'.
If no encoding is provided, then a buffer is returned.

diffieHellman.setPublicKey(public__key, [encoding])

Sets the Diffie-Hellman public key. Key encoding can be 'bin